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PREFACE 


This  rsporc  Is  prapsrsd  under  guidance  contained  In  the 
Recosaended  Guidelines  for  Safety  Inspection  of  Dens,  for 
Phase  I Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.C.  20314.  The  purpose  of  a Phase  I investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con- 
dition of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observetlons  of 
field  conditions  et  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reservoir 
wes  lowered  or  drained  prior  to  inspection,  such  action, 
while  Improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain  con- 
ditions which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  In  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected . 

Phase  I Inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter- 
mining the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam.  Its  general  con- 
dition and  the  downstream  damage  potential. 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  REPORT 


NAME  OF  DAM:  Hills  Creek  Dam 

STATE  LOCATED:  Pennsylvania 

COUNTY  LOCATED:  Tioga 

STREAM:  Hills  Crsak 

DATE  OF  INSPECTION:  April  19,  1979 


ASSESSMENT 


The  assessment  of  Hills  Crsak  Dam  is  based  upon  visual  observations 
made  at  the  time  of  inspection,  review  of  available  records 
and  data,  hydrologic  and  hydraulic  computations,  and  past 
operational  performance. 

The  dam  is  considered  to  be  in  good  condition.  No  major 
seepage  or  erosion  was  noted  on  tha  slopes. 

Tha  existing  spillway  and  reservoir  are  capable  of  controlling 
approximately  85Z  of  the  PMF  (Probable  Maximum  Flood).  Based 
upon  criteria  established  by  the  Corps  of  Engineers,  the  spill- 
way is  termed  inadequate. 

Tha  following  raconmandatlons  and  remedial  measures  should  be 
Instituted  immediately: 


1 Monitor  tha  wet  area  beyond  the  toe.  If  a change 
occurs,  a study  should  be  conducted  to  determine  the  cause  and 
evaluate  the  consequences  of  the  seepage. 


2.  Because  of  the  bridge  across  the  emergency  spillway 
and  the  pier  located  in  the  middle  of  the  spillway,  a trash  boom 
should  be  installed  to  prevent  any  debris  from  blocking  the 
emergency  spillway. 


3.  A warning  system  should  be  developed  to  warn  downstream 
residents  of  large  spillway  discharges,  during  periods  of  heavy 
rainfall  or  high  runoff  or  failure  of  the  dam. 

4.  Institute  a formal  inspection  program  to  be  conducted 
at  regular  intervale  by  personnel  trained  for  dam  safety 
inspection** 


11 


r\ 

< 


L.  ROBERT  KIMBALL  4 , 
CONSULTING  ENGINEERS 


ASSOCIATES 
: and  architects 


X»  , i»c.  .*n  / 7j 


*•  Jeffrey  Kitobeil 


Kueng-hwei  Chueng,  p.E 


APPROVED  BY: 


C.  K.  WITHERS- 

Colonel,  Corps  of 
District  Engineer 


BUS  G.UAI 
DOC  IAB 
Unannounced 
Justification 


Distribution/  — 

AvnUnbUltr  Codgl, 
I Avail  and /or. 


TABLE  OF  CONTENTS 


I 


PAGE 


SECTION  1 - PROJECT  INFORMATION  1 

1.1  General  1 

1.2  Description  of  Project  1 

1.3  Pertinent  Data  2 

SECTION  2 - ENGINEERING  DATA  4 

2.1  Design  4 

2.2  Construction  4 

2.3  Operation  4 

2. 4 Evaluation  4 

SECTION  3 - VISUAL  INSPECTION  5 

3.1  Findings  5 

3.2  Evaluation  6 

SECTION  4 - OPERATIONAL  PROCEDURES  7 

4.1  Procedures  7 

4.2  Maintenance  of  Daa  7 

4.3  Maintenance  of  Operating  Facilities  7 

4.4  Warning  Systaa  in  Effect  7 

4.3  Evaluation  7 

SECTION  3 - HYDRAULICS  AND  HYDROLOGY  8 

3.1  Evaluation  of  Features  8 

5.2  Evaluation  Assumptions  8 

3.3  Suaaary  of  Overtopping  Analysis  8 

SECTION  6 - STRUCTURAL  STABILITY  10 

6.1  Evaluation  of  Structural  Stability  10 

SECTION  7 - ASSESSMENT  AM)  RECOMMENDATIONS /REMEDIAL  11 

MEASURES 

7.1  Daa  Assessment  11 

7.2  Racoanendatlons/Raaedlal  Measures  11 


v 


APPENDICES 


» 

APPENDIX  A - CHECKLIST,  VISUAL  INSPECTION,  PHASE  I 
APPENDIX  B - CHECKLIST,  ENGINEERING  DATA,  DESIGN,  CONSTRUCTION, 
OPERATION,  PHASE  I 
APPENDIX  C - PHOTOGRAPHS 
APPENDIX  D - HYDROLOGY  AND  HYDRAULICS 
APPEIBIX  E - DRAWINGS 

APPENDIX  P - GEOLOGY 


I 


vi 


PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
HILLS  CREEK  DAM 
NDI  I . D.  NO.  PA  34 
DER  I.D.  NO.  59-58 

SECTION  I 

PROJECT  INFORMATION 


1. 1 General. 

a.  Authority.  The  National  Dam  Inspection  Act,  Public 
Law  92-367,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to  determine 
if  the  dam  constitutes  a hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Hills  Creek  Dam  is  a zoned 
earthfill  dam  with  a concrete  paved  upstream  slope.  The  embank- 
ment is  587  feet  long  and  has  a curved  portion  in  the  upstream 
direction  near  the  left  abutment.  The  embankment  is  32  feet 
high.  The  upstream  slope  is  3H:1V  and  has  a concrete  paved 
face  on  the  upper  portion  of  the  embankment.  The  downstream 
slope  is  2H:1V  and  covered  with  grass.  The  crest  of  the  dam 

is  20.5  feet  wide  and  serves  as  an  access  road.  The  roadway 
has  curbing  and  guardrails  on  both  sides.  Access  across  the 
spillway  located  near  the  right  abutment  is  by  a bridge.  The 
tfabankment  has  a central  impervious  core  with  pervious  upstream 
and  downstream  zones.  The  cutoff  trench  is  12  feet  wide  and 
several  feet  deep.  «A  4"  drain  tile  is  located  below  the  down-  s 
stream  portion  of  the  embankment.  The  spillway  is  located  on 
the  right  abutment  and  consists  of  a concrete  lined  chute.  The 
spillway  weir  consists  of  a concrete  ogee  section.  The  drain- 
line  consists  of  a 30"  cast  iron  pipe  with  a control  tower 
located  in  the  upstream  portion  of  the  embankment.  Flow  in 
the  drainline  is  regulated  at  the  top  of  the  dam  through  a stem 
in  the  control  tower  to  the  valve  on  the  30"  line.  The  drainline 
discharges  into  the  emergency  spillway  exit  channel.^ 

b.  Location.  The  dam  is  located  on  Hills  Creek,  a tribu- 
tary to  Crooked  Creek,  approximately  2 miles  north  of 
Whitnayvllla,  Tioga  County,  Pennsylvania.  Hills  Creek  Dam  can 
be  located  on  Crooked  Creek,  Pennsylvania  U.S.G.S.  7.5  minute 
quadrangle . 

c.  Size  Classification.  Hills  Creek  Dam  is  an  Intermediate 
size  structure  (32  feet  high,  2623  acre-feet). 

d.  Hazard  Classification.  Hills  Creek  Dam  is  a high  hazard 
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d«a . Downstream  condition*  Indicate  loas  of  more  chan  a few  lives 
is  probable  should  cha  structure  fall. 


a.  Ownership.  Hills  Creek  Daa  is  owned  by  the  Commonwealth 
of  Penney lvania.  Correspondence  should  be  addressed  to: 

Bureau  of  State  Parka 
Commonwealth  of  Pennsylvania 
Department  of  Environmental  Resources 
3rd  & Riley 
Harris bur*.  PA  17120 
717-787-6644 

^ ' ^urpo**  D— « Hills  Creek  Dam  la  used  for  recreation. 

g.  Design  and  Construction  History.  The  daa  was  designed  by 
the  CimjLi wealth  of  Pennsylvania.  Department  of  General  Services  and  by 
Pr*d*rlck  Dechant.  Construction  was  completed  in  1951  by  cha  Osbura 
Construction  Co. 

h*  formal  Operatina  Procedures.  The  reservoir  la  maintained 
at  the  spillway  crest  elevation  with  excess  inflow  discharging 
over  the  spillway  crest.  The  reservoir  drainlina  la  opened  twice 
each  year,  in  the  spring  and  the  fall,  for  inspection  and  lubri- 
cation. 


1*3  Pertinent  Data. 


b.  Discharge  at  Dam  Site  (cfa). 

known  flood  at  dam  site 


30”  drain line  at  pool  elevation 
SplUimy  capacity  at  top  of  dam 
elevation 


3.7  square  miles 


Approximately  500  cfs 
June  1972 
Unknown 


6598 


c*  Elevation  (U.S.G.S.  Datum)  (feet).  - Based  on  spillway 
elevation  noted  on  O.S.G.S.  7.5  minute  quadrangle. 

Construction  drawings  show  spillway  at  1475.  This  is  a 
discrepancy  of  U feat  (vertically) . 


Top  of  dam  - field  survey 

1494.9 

Design  top  of  dam 

1483.0 

Maximum  pool  - design  surcharge 

Unknown 

Pull  flood  control  pool 

M/A 

Recreational  pool 

1486.0 

Spillway  erast 

1486.0 

Upstream  portal  - 30”  drainline 

Unknown 

Downstream  portal  - 30”  drainlina 

1462.9 

Streambed  at  centerline  of  dam 

1462.9 

Maximum  callweter 

None 
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d.  Reservoir  (feet). 


Length  of  aaorlaum  pool  5200 

Length  of  norael  pool  5100 

Length  of  flood  control  pool  N/A 

e.  Storage  (acre-feet). 

Norael  pool  1297 

Flood  control  pool  N/A 

Design  surcharge  Unknown 

Top  of  daa  2623 

f . Reservoir  Surface  (acres). 

Top  of  daa  175 

Maximum  pool  175 

Flood  control  pool  N/A 

Norael  pool  128 

Spillway  crest  128 


g.  Pea. 
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Type 

Zoned  earthflll 

Length 

587  feet 

Height 

32  feet 

Top  width 

20.5  feet 

Side  slopes  - Upstream 

3H:1V 

Downstream 

2H:1V 

Zoning 

Yes 

Impervious  core 

Yes 

Cutoff 

Partial  cutoff 

Grout  curtain 

None 

Reservoir  Drain. 

Type 

30"  cast  Iron  pipe 

Length 

180  feet 

Closure 

Valve  on  upstream  portion 
of  embankment 

Access 

Through  exit  Invert  at  spillway 
discharge  channel 

Regulating  facilities 

Valve  on  top  of  control  tower 

Spillway. 

Type 

Concrete  lined  open  chute 
with  concrete  ogee  for  weir 

Length 

39'  feet 

Crest  elevation 

1486.0 

Gates 

None 

Upstream  channel 

Lake 

Downstream  channel 

Concrete  lined  chute 

' 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design.  Review  of  information  in  Che  files  of  Che  Commonvealch 
of  Pennsylvania,  Department  of  Environmental  Resources  (PennDER) 
and  files  of  Che  park  superlnCendenc  ac  Hills  Creek  Scace  Park, 
indicaced  chac  considerable  dace  are  available  for  review.  The  majority 
of  design  daca  was  obtained  froa  PennDER.  The  information  reviewed 
for  this  study  included  construction  drawings,  correspondence, 

design  reports,  inspection  reports  and  daa  permits.  The 
construction  drawings  show  a discrepancy  of  approximately  11 
feet  vertically  between  the  existing  conditions  and  the  design. 

2.2  Construction.  Considerable  information  is  available  on  the 
construction  of  the  daa  in  the  form  of  Inspection  reports  made  by 
inspectors. 

2.3  Operation.  No  formal  operating  records  are  maintained. 

2.4  Evaluation. 

i' 

a.  Availability.  Engineering  data  were  provided  by  PennDER 
Bureau  of  Daa  Safety,  Obstructions,  and  Storm  Water  Management  and 
by  the  state  park  office.  The  state  park  superintendent  accompanied 
the  inspection  team  to  answer  questions  on  design  and  operation 

of  the  dam. 

b.  Adequacy.  The  type  and  amount  of  design  data  and  other 
engineering  data  is  substantial.  The  information  available  is 
sufficient  to  complete  a Phase  I report. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings. 

a.  General . The  onsite  Inspection  of  Hills  Creek  Dam  was 
conducted  by  personnel  of  L.  Robert  Kimball  and  Associates 
accompanied  by  the  state  park  superintendent  on  April  19,  1979. 
The  inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure, 
abutments  and  toe. 

2.  Examination  of  the  spillway  facilities,  exposed 
portions  of  any  outlet  works,  and  other  appurtenant 
works. 

3.  Observations  affecting  the  runoff  potential  of  the 
drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  appears  to  be  in  good  condition.  The 
elevations  on  the  construction  drawings  do  not  correspond  to 
the  elevations  determined  in  the  field.  The  elevations  deter- 
mined in  the  field  were  based  upon  the  U.S.G.S.  quadrangle 
which  shows  the  spillway  elevation  at  1486. 0.  Both  the  upstream 
and  downstream  slopes  appear  to  be  in  good  condition.  The 
upstream  slope  was  paved  from  approximately  5 feet  below  the 
water  to  the  top  of  dam.  All  the  Joints  and  cracks  in  the 
paved  concrete  surface  on  the  upstream  slope  were  sealed  with 

a bituminous  material.  The  downstream  slope  was  measured  to 
be  approximately  2H:1V  and  was  grassed.  The  crest  was  20. 5 
feet  wide  and  served  as  a paved  road  across  the  dam.  Guard- 
rails and  gutters  are  located  on  either  side  of  the  road.  A 
bridge  crosses  the  spillway  near  the  weir  and  was  in  good  con- 
dition. No  trash  boom  is  present  to  stop  debris  from  blocking  the 
spillway. 

The  downstream  slope  showed  no  seepage  zones  or  erosion.  Beyond 
the  toe  of  the  dam  is  a wet  spot  which  reportedly  is  constantly 
wet.  This  vet  area  is  at  elevation  1456.9. 

The  low  point  on  the  dam  vms  located  near  the  canter  of  the  dam 
and  measured  to  be  1494.9. 

c.  Appurtenant  Structures.  The  reservoir  level  at  the  time 
of  inspection  was  1486.1.  About  one  tenth  of  a foot  of  water 
was  discharging  over  the  spillway.  The  spillway  weir  consists 

of  a concrete  ogee  69  feet  long.  The  ogee  weir  was  in  good 
condition.  Above  the  concrete  ogee  is  the  roadway  bridge. 

The  bottom  beam  of  this  access  road  brldga  was  measured  to  be 
1494.9  which  corresponds  to  the  low  point  on  the  dam.  The 
spillway  exit  channel  consists  of  a concrete  lined  chute.  All 
concrete  in  the  spillway  facilitlas  appeared  to  be  in  good 
condition. 
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A 30"  cast  iron  drainline  waa  not  opened  during  the  inapection. 
Condition  of  tha  line  was  not  noted  during  the  inspection. 
However,  the  outlet  end  of  the  drainline  exits  in  the  spillway 
exit  channel.  The  condition  of  the  exit  portion  of  the  drainline 
appeared  to  be  good. 


d.  Reservoir  Area.  The  watershed  is  predominantly  covered 
with  woodland  and  farmland.  The  reservoir  slopes  are  gentle  and 
are  not  considered  susceptible  to  massive  landslides  which  would 
affect  storage  volume  of  the  reservoir  or  overtopping  of  the  dan 
by  displacing  water. 


a.  Dows t ream  Channel.  Hills  Creek  has  a moderately  wide 
channel  downstream  of  the  Hills  Creek  Dam.  The  flood  plain 
supports  farming  and  pastureland.  Two  residences  are  located 
approximately  8000  feet  beyond  the  toe  of  the  embankment.  These 
two  residences  would  be  affected  by  large  discharges  or  failure  of 
the  dam.  Several  mora  houses  are  located  along  the  stream  in  the 
next  several  miles. 


3.2  Evaluation.  The  visual  inspection  did  not  reveal  any  serious 
or  Immediate  concerns.  In  general,  the  embankment  and  appurtenant 
structures  appear  to  be  in  good  condition  and  well-maintained. 

The  size  and  condition  of  wet  area  downstream  of  the  dam  should 
be  monitored. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procadurea.  The  raaervolr  la  maintained  at  aa  high  a laval 
as  poaalbla  (apillway  craat,  alavation  1486.0).  Tha  valva  on  cha 
30"  dralnlina  la  axarclaad  In  tha  fall  and  In  tha  aprlng  aach 
yaar. 

*•2  Malntananca  of  tha  Dan.  No  plannad  naintananca  achadula  la 
utlllsad.  All  naintananca  la  parformad  on  an  aa-naadad  baa la. 
Minor  work  auch  aa  aowlng  graaa  la  parformad  by  tha  park  ataff. 
Major  work  la  contractad.  Malntananca  of  tha  dan  la  conaidarad 
good. 

4*3  Malntananca  of  Operating  Facilitiaa.  Maintenance  of  tha 
oparatlng  facilitiaa  la  conductad  by  tha  park  ataff.  Tha  draln- 
Una  la  axarclaad  and  lubricatad  twice  aach  yaar.  Maintenance 
of  oparatlng  facilitiaa  la  conaidarad  good. 

4*4  Warning  Syatan  In  Effect . There  la  no>  formal  warning  ayatam 
In  affect  to  warn  downatraan  raaldencaa  of  high  dlachargaa  or 
failure  of  the  dan. 

4.3  Evaluation.  Maintenance  of  tha  dan  and  operating  facilitiaa 
la  conaidarad  good.  Thera  la  no  warning  ayatam  In  affect  to  warn 
downatraan  raaldencaa  of  large  apillway  dlachargaa  or  failure  of 
tha  dam. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


Evaluation  of  F« 


a.  Design  Data.  Conaldarabla  hydrology  and  hydraulic 
information  la  contained  in  tha  PannDER  files.  However,  the 
hydrology  and  hydraulics  ware  baaad  on  an  arbitrary  datum 
which  does  not  compare  with  U.S.G.S.  datum.  Accuracy  of  this 
hydrology  and  hydraulic  data  is  questionable. 

b.  Experience  Data.  No  rainfall,  runoff  or  reservoir  level 
data  Is  kept.  The  spillway  has  reportedly  functioned  adequately 
in  the  past.  Maximum  spillway  discharge  was  reported  to  be 
approximately  500  cfs  In  June  of  1972. 

c*  Vlauel  Observations.  The  spillway  appeared  to  be  in 
good  condition  and  well  maintained.  The  condition  of  the  drainline 
was  unobserved.  Upstream  of  Hills  Creek  Dam  are  several  shallow 

ponds  formed  by  beavers.  During  flooding,  it  is  reported  that  these 
dams  are  waahed  out. 

d»  Overtopping  Potential.  Overtopping  potential  was 
investigated  through  the  development  of  the  probable 
flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of  the 
PMF  and  fractions  of  the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed  that 
the  3EC-1  Dam  Safety  Version  syntonized  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic  Engineering 
Center  (HEC),  U.S.  Army  Corps  of  Engineers,  Davis,  California, 

July,  1978.  The  major  methodologies  or  key  Input  data  for  this 
program  are  discussed  briefly  In  Appendix  D. 

5.2  Evaluation  Assumptions . To  enable  us  to  complete  the 
hydraulic  and  hydrologic  analysis  for  this  stureture,  it  was 
necessary  to  make  the  following  assumptions. 

1.  Initial  water  level  before  the  flood  is  elevation  1486.0 
(spillway  crest). 


2.  Flow  through  the  drainline  la  neglected. 


3.  The  effect  of  the  upstream  beaver  ponds  is  neglected 


3*3  Siwmary  of  Overtopping  Analyeis.  Complete  summary  sheets 
fr®  tbe  computer  output  are  presented  in  Appendix  D. 


Peak  Inflow 
Spillway  capacity 


11,900  cfs 
6,598  cfs 


•*  Splllwy  Adequacy  Ratine.  The  Spillway  Design  Flood 
(SDF)  for  this  dam  is  the  PMF.  The  SDF  is  baaed  on  the  hazard 
and  size  classification  of  tha  dam.  Based  on  the  following 
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SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  o f Structural  Stability- 

a.  Visual  Obaarvaciona.  Visual  observations  did  not  ravaal 
any  signs  of  Immediate  Instability.  Tha  upatraaa  slops  la  pavad 
and  tha  downstream  slops  contains  no  arosion  or  saapaga  zones. 

Tha  sourca  and  tha  affact  of  tha  vat  araa  downstream  of  tha  dan 

ara  unknown.  Tha  vat  araa  should  ba  aonitorad  at  parlodic  intarvals. 
Tha  dsn  alavatlona  do  not  conform  to  tha  construction  drawings. 

Tha  toa  drain  shorn  on  tha  construction  dravlnga  was  not  obsarvad 
in  tha  fiald. 

b.  Design  and  Construction  Data.  No  stability  analyses 
ara  on  record  for  this  dan. 

c.  Oparatlna  Records.  Thar a ara  no  operating  records. 

d.  Post-Construction  Changes.  Thera  have  bean  no  post- 
constructlon  changes  to  tha  dan  or  appurtenant  structures. 

a.  Selaalc  Stability.  Tha  dan  Is  located  in  seismic  zona 
1.  No  seisnlc  stability  analysis  has  baan  performed.  Normally, 
it  can  ba  considered  that  if  a dan  in  this  zona  is  stable  under 
static  loading  conditions,  it  can  ba  assumed  safe  for  any 
axpactad  earthquake  loading. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7.1 


DSLAMfiMSSLC. 


. V ^ d“  *PP**r*  to  be  la  good  condition.  The 

*"*'"*™-  r-vl«"  of  ava ilabl.  information,  hydrologic 
calculatiooa  and  paat  oparational  parformanca  indicata  that 

H#U*  ,pm'*y  U iMd*quata.  Tha  spillway  is  capabla 

ofcontrollingappraximataly  85Z  of  tha  PMF  without  overtopping. 

Tha  causa  of  tha  wat  araa  down.tr.aa  of  tha  da.  in  unknown^. 

°£  thl*  '**t  ““  °°  th*  stlbllity  of  tha  structura 


b*  Adequacy  of  Information.  Sufflclant  information  is 
*v“^*kl*  C°  cooplato  a Phasa  I raport. 


C.  Organcy.  Tha  racoi 
ba  implsmantad  iamadiataly. 


adatlons  suggastad  balow  should 


d*  Nacaaaity  for  Further  Investigations, 
ara  naadad  at  this  tlaa. 


No  invastigatlona 


7-2  RacnamsnJatioae/Ramadlal  Maaauraa. 

1.  Monitor  tha  wat  araa  bayond  tha  toa.  If  a changa 
occurs,  a study  should  ba  conductad  to  datarmlna  tha  causa  snd 
avaluata  tha  consequences  of  tha  saapaga. 

2.  Bacausa  of  tha  brldga  across  tha  amargancy  spillway  snd 
tha  plar  locatad  in  tha  mlddla  of  tha  spillway,  a trash  boom 
should  ba  lnatallad  to  pravant  any  dabrls  from  blocking  tha 
amargancy  spillway. 

3.  A warning  systaa  should  ba  davalopad  to  warn  downstream 
raaldants  of  larga  spillway  discharges,  during  periods  of  heavy 
rainfall  or  high  runoff,  or  failure  of  tha  dam. 

4.  Institute  a formal  inspection  program  to  ba  conductad 
at  regular  intervals  by  personnel  trained  for  dam  safety 
inspections. 


CHECK  LIST 
VISUAL  INSPECTION 
PHASE  I 


pa^oa  auoH  I SHIVTM 


FOUNDATION 


GATED  SPILLWAY 


ATI  ON 


t 


I 


I ' 

>; 

! ' 


i 


I 

I 


OPERATION 


APPENDIX  C 


PHOTOGRAPHS 


Downstream  view  of  dam. 

Note:  Sewage  treatment  plant  downstream. 


Roadway  bridge  over  spillway 


Spillway  exit  channel 


Several  downstream  residences. 


Beaver  dam  upstream  of  Hills  Creek  Dam. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  the  syscemized  computer  program  HEC-1 
(Dam  Safety  Investigation),  September,  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Army  Corps  of  Engineers, 
Davis,  California.  A brief  description  of  the  methodology 
used  in  the  analysis  is  presented  below. 


1.  Precipitation.  The  Probable  Maximum  Precipitation 
(PMP)  is  derived  and  determined  from  regional  charts  prepared 
from  past  rainfall  records  including  "Hydrometeorological 
Reports  No.  40  prepared  by  the  National  Weather  Service. 

The  index  rainfall  is  reduced  from  10Z  to  20Z  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  is 
made  by  the  computer  program  using  distribution  methods 
developed  by  the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  in 
development  of  the  overtopping  potential  is  based  on  applying 
a hypothetical  storm  to  a unit  hydrograph  to  obtain  the  Inflow 
hydrograph  for  reservoir  routing. 

The  unit  hydrograph  la  developed  using  the  Snyder  method. 

This  method  requires  calculation  of  several  key  parameters. 

The  following  list  gives  these  parameters  their  definition 
and  how  they  were  obtained  for  these  analysis. 


Parameter 


Definition 


Where  Obtained 


ct 


L 


-ca 


Coefficient  representing 
variations  of  watershed 
slope  and  storage 

Length  of  main  stream 
channel  miles 

Length  on  main  stream 
to  centroid  of  watershed 


From  Corps  of 
Engineers* 


From  U.S.G.S. 

7.5  minute  topographic 

From  U.S.G.S. 

7.5  minute  topographic 


Peaking  coefficient 


From  Corps  of 
Engineers* 


A 


Watershed  size 


From  U.S.G.S. 

7.5  minute  topographic 


*Developed  by  the  Corps  of  Engineers  on  a regional  basis  for 
Pennsylvania. 


D-l 


3.  Routing.  Reservoir  routing  Is  accomplished  by  using 
Modified  Plus  routing  techniques  where  the  flood  hydrograph  Is 
routed  through  reservoir  storage.  Hydraulic  capacities  of 
th«  outlet  works,  spillways  and  the  crest  of  the  dam  are  used 
as  outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be 
calculated  and  Input  or  sufficient  dimensions  input  and  the 
program  will  calculate  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  - elevation 
relationship  from  which  the  computer  calculates  storage. 
Surface  areas  are  either  planlmetered  from  available  mapping 
or  U.S.G.S.  7.S  minute  series  topographic  maps  or  taken  from 
reasonably  accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percentages  of  the  PMF 
the  computer  program  will  calculate  the  percentage  of  the  PMF 
which  cam  be  controlled  by  the  reservoir  and  spillway  without 
the  dam  overtopping. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  3.7  square  miles,  farmland  and  woodland. 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) : 1486.0  (1297) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) : M/A 

ELEVATION  MAXIMUM  DESIGN  POOL:  Unknown 

ELEVATION  TOP  DAM:  1494-9 


SPILLWAY  CREST: 

a.  Elevation  _ 1486>0  

b.  Type  concrete  ogee 

c.  Width  - : 

d.  Length  ‘69  feet 

e.  Location  Spillover  Right  abutment 

f.  Number  and  Type  of  Gataa  Hone 

OUTLET  WORKS: 


a.  Type  

b - Location 

c.  Entrance  Inverts 

d.  Exit  Inverts 


30”  cast  iron  pipe 
Through  embankment 


Hone" 

"155779- 


GMMk  k 

Eaargency  dralndovn  facilities  Gate  op  30  ca8t  ir°n  Pipe- 


HYDROMETEOROLOGICAL  GAUGES: 


a.  Type  None 

b.  Location . 

c.  Records  — — 

MAXIMUM  NON-DAMAGING  DISCHARGE « AnnrnTlim.f>1v  snn  gfa  June  1972 


D-6 


CLQ0O.  BtOftOfiftAfel  _£ACKAfit_LHEC=ll 
DAM  SAFETY  VERSION  JULY  19T« 
LAST  MODIFICATION  2t  FEB  79  ' 


£t99P^IDSP6§A?y  . PJCRAftLJLMfell. 

OAM  SAFETY  VERSION  JOLT  If 7( 
LAST  MODIFICATION  2*  FEt  7* 


1*99.0  . 1900*0 


summit  6r  6AM  sArtrt  Anaiysi* 
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Central  Geology. 


Hills  Creek  Lake  and  Dam  lie  within  the  Allegheny  High  Plateaus 
Section  of  the  Applachian  Plateaus  Physiographic  Province.  This 
area  is  characterized  by  broad  anticlines  and  synclines  with  no 
other  major  deformational  features.  There  are  no  known  faults 
in  the  vicinity  of  the  dam. 

The  bedrock  under  the  reservoir  and  dam  consists  of  Upper  Devonian 
aged  marine  beds  and  the  Catskill  Formation.  There  is  no  specific 
information  available  about  the  marine  beds,  but  they  generally 
consist  of  light  colored,  fine-grained  sandstone  and  siltstone  with 
shale  Interbeds.  The  beds  are  thin,  but  usually  well  developed. 
The  joints  are  also  well  developed  and  are  moderately  to  closely 
spaced  in  a blocky  or  platy  pattern.  The  beds  are  often  weathered 
to  a moderate  depth  which  should  be  excavated  to  sound  material 
when  used  as  a foundation  stone.  The  surface  drainage  is  good 
while  the  joint  and  bedding  planes  provide  a mad  a magnitude 
secondary  porosity. 

The  Catskill  Formation  is  a complex  unit  consisting  of  sandstones , 
siltstones,  shales  and  conglomerates.  The  beds  range  in  thickness 
from  less  than  one  to  over  fifteen  feet.  The  joints  are  well 
developed,  closely  spaced  and  usually  form  a platy  or  blocky 
pattern  in  shales  and  siltstones.  The  shales  weather  rapidly 
whlla  the  sandstone,  siltstones  and  conglomerates  are  moderately 
resistant.  This  formation  may  form  a good  foundation  for  heavy 
structures  if  the  weathered  portion  is  excavated  and  the  shales 
and  siltstones  are  kept  water  free.  The  surface  drainage  is 
good,  except  in  glaciated  areas  where  it  is  poor.  The  coarser  rocks 
have  a low  interstitial  porosity  while  the  Joint  development 
causes  a medium  quantity  of  total  effective  porosity. 


1 4$^  •:/■- 


:r> 


O <(. .1,1.  . 

f l ■ v»!  » H .1  -iv  i 


A V 

./  r'^s4U-hC;AI'^ 


7/'l 


Geologic  Map  of  Hills  Creek  Dam  Area 
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